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(57) ABSTRACT

There 1s provided an absorbent article, such as a diaper, a
pant diaper or an incontinence protector that includes lon-
oitudinally extending edges and transversally extending
cedges, a bottom liquid-impermeable sheet, an absorbent
layer, longitudinally extending liquid barriers fastened along
or on the longitudinal edges of the article, side-flaps which
extend laterally outside the liquid barriers and a first upper,
essentially liquid-permeable surface sheet between said lig-
uid barriers and a second upper, essentially liquid-
impermeable surface sheet outwardly of said liquid barriers,
wherein the ends of the liquid barriers are folded down at the
front and/or rear end-part and fastened flat against the first
and/or the second upper surface sheet. Those areas of the
surface sheets situated at the front and/or the rear end-part
are comprised of essentially liquid-impermeable material or
are covered with essentially liquid-impermeable material. At
least a part of said areas has been made permeable to liquid,
preferably by perforating said part, down to the absorbent
layer which extends beneath at least portions of said part.
That part which has been made permeable to liquid 1is
located within at least parts of the downwardly folded ends
of the liquid barriers and/or the second surface sheet.

18 Claims, 4 Drawing Sheets
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ABSORBENT ARTICLES THAT INCLUDE
LIQUID BARRIERS

BACKGROUND OF THE INVENTION

An absorbent article includes, among other things, a
bottom liquid-impermeable backing sheet, an absorbent
sheet or layer on top of the backing sheet, and an uppermost
liquid-permeable surface sheet which 1s intended to lie
proximal to the wearer 1n use. The sheets are delimited by
two transverse edges and two longitudinal edges. When the
absorbent article 1s a diaper or an incontinence protector, the
transverse edges will form waist edges and the longitudinal
edges will form leg edges. The diaper will then include a
front and a rear end-part and an intermediate crotch part
which, 1n use, will liec between the wearer’s thighs. So that
the article will fit the wearer, it 1s provided with side-flaps
that extend laterally beyond both sides of the absorbent body
and at least within that part, which 1s intended to form the
crotch part when using, longitudinal elastic devices along
the free side-edges of the side-flaps. The elastic devices
serve as leg elastic when the article 1s worn and are 1ntended
to abut the wearer’s thighs and shape the article. The flexible
side-flaps form sealing edges and are intended to prevent
liquid and faeces from leaking out at the edges, 1in other
words they form barriers.

In order to further escape the risk of leakage at the side
cdges, some absorbent articles also include additional, inner
liquid barriers or cuifls, also called standing barriers, fas-
tened 1n the proximity of the longitudinal edges of the
article. The liquid barriers are intended to prevent liquid
leaking out at the edges of the absorbent article and also to
prevent leakage of any solid matter, such as faeces. This
further liquid barrier 1s positioned inwardly of the leg elastic,
1.e. the outer liquid barrier, and 1s normally made of an
essentially liquid-impermeable material, e¢.g. nonwoven
material, although it may alternatively be made of a liquid-
permeable material. The liquid barrier 1s comprised of a web
of material whose one longitudinal edge 1s fastened to the
absorbent article and the other edge, its free edge, 1s intended
to lie against the wearer 1 use. The free edge 1s gathered or
puckered elastically with the aid of an elastic thread that 1s
enfolded 1n the edge of the web. Examples of diapers that
include liquid barriers are described in WO-A1-9207533,
SE-T3-0 264 238 and GB-A-2 188 532, for instance. When
the absorbent article has liquid barriers positioned inwardly
of the flexible side-flaps, the surface material or top sheet
material that 1s located between the two mnner liquid barriers,
1.e. located 1n the liquid acquisition region, will be perme-
able to liquid, while the surface material or top sheet
material outside said liquid barriers will be essentially
impermeable to liquad.

In the case, e.g., of diapers that include inner liquid
barriers or cuils, the barriers are positioned so as to lie
against the wearer’s thighs and buttocks and therewith
prevent leakage. A given volume of urine 1s discharged mto
the diaper each time the wearer urinates. Since it takes a little
time for the urine to penetrate through the surface sheet and
be absorbed 1n the absorbent sheet, or layer, some of the
urine will “float” on the surface sheet of the article. It 1s this
volume of urine that the barrier shall prevent from leaking
out at the edges of the absorbent article.

One edge of the liquid barrier 1s fastened to the absorbent
article. One way of fastening the barrier 1s to weld said edge
firmly to the surface sheet. The ends of the barrier placed at
the transverse edges of the article are often folded down flat
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against the surface sheet and either welded or glued thereto.
Any liquid that comes onto this surface, which 1s substan-
fially liquid-tmpermeable, will not be absorbed by the
article, but will run out at the edges thereof. This can be the
case, for mstance, when boys lie on their backs with their
penises pointing obliquely to one side/or upwards towards
the waist part of the diaper. When they urinate, the urine will
land at the front part of the diaper in the vicinity of its
transverse edge or longitudinal edge, and possibly on the
downwardly folded part of the liquid barrier. The diaper will
then leak, normally 1n the region of the wearer’s groins or
waist. This can also occur 1n respect of boys that are not
lying on their backs, but with whom the penis has been
“wrongly positioned” when putting on the diaper, such as to
point upwards. It has also been found that liquid will leak
likewise in the barrier itself. Liquid leaks out at the elasti-
cally gathered edge that lies 1n abutment with the wearer.
Because the barrier edge that lies in abutment with the
wearer 1s gathered, or puckered, 1t will include narrow
through-passing pores or channels 1n the contact surface
between the barrier and the wearer’s skin. Liquid 1s able to
penetrate through these pores or channels, when the liquid
pressure 1s excessively high. Folds and pleats can also form
in the barrier edge, therewith resulting in liquid escaping at
said edge. Surface material that 1s substantially impermeable
to liquid 1s normally present outwardly of the barrier and any
liquid that leaks out will “float” on this essentially liquid-
impermeable material. In this regard, there 1s a serious risk
of liquid leaking out through the leg elastic, the outer barrier.

The object of the mvention 1s to solve these problems.

SUMMARY OF THE INVENTION

The present mvention relates to an absorbent article that
will reduce leakage primarily at the front end-part of the
diaper. According to invention, this 1s achieved by rendering
permeable to liquid at least one part of the essentially liquid
impermeable regions of and/or on the surface sheet at a front
and/or rear end thereof, so that liquid will be able to
penectrate quickly into the underlying absorbent sheet or
layer.

The use of perforated material 1s known in the art, for
instance from EP 409 535. This material 1s used, e.g., as the
so-called surface sheet or top sheet in absorbent products.
According to this EP-specification, the function of the
surface sheet material 1s to form a bulky nonwoven layer that
1s soit and allows water and gas to pass readily therethrough
and effectively absorb moisture. The perforations are formed
in a special way such as to obtain a cylindrical shape, where
the vertical extension (the height) of said perforations is at
least two times the thickness of the surface sheet material.
The diameter of the holes or perforations 1s also said to have
different dimensions. In distinction to this document, the
present invention relates to the perforation of the material at
the ends of the liquid barriers and in the forward and
rearward ends of the side-flaps 1n said surface sheet. In
conventional absorbent articles, these materials are usually
essentially liquid-impermeable, but are made permeable to
liquid 1n the present invention so that liquid will pass easily
and quickly therethrough. This i1s preferably achieved by
perforating the materials, although the imnvention also relates
to other methods.

There 1s described 1n EP 745 3677 a diaper that includes
plastic film liquid barriers. These barriers shall be liquid
impermeable and able to breathe at the same time. This 1s
achieved with a barrier that consists of two mutually spaced
sheets of plastic film. A plurality of tubular passageways
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extend from the outer surface of the barrier to its interior.
The passageways are configured so that whereas liquid can
readily enter into the passageways 1t 1s unable to exit
therefrom. They are also preferably placed on respective
sheets so as not to be linear with one another. Thus, this
barrier will not be permeable to liquid even though liquid
can enter the actual barrier. The “breathing” function
achieved with the barrier passageways 1s utilised in the
upstanding part of the barrier. According to the present
invention, parts of those regions of the surface sheet that are
liquid-impermeable or covered with a liquid-permeable
material in the forward and/or the rearward end-part thereot
are made liquid-permeable so that liquid can be sucked
down mto the underlying absorbent sheet or layer.

The present invention thus relates to an absorbent article,
such as a diaper, an mcontinence protector or like article,
that mncludes a front and a rear end-part, an intermediate
crotch part which 1s intended to be placed between the
wearer’s thighs 1 use, longitudinal and transversal edges, a
bottom liquid-impermeable backing sheet, an absorbent
sheet, longitudinally extending liquid barriers fastened along
or on the longitudinal edges of the article and mcluding a
free, stretchable edge which 1s gathered or puckered at least
at 1ts centre part, side-flaps which extend laterally outside
the liquid barriers, and longitudinally extending elastic
clements along the free side-edges of said side-flaps at least
in said crotch part, said elastic elements functioning as leg
clastic when the article 1s worn, a first essentially liquid-
permeable surface sheet or top sheet between said liquid
barriers, and a second essentially liquid-impermeable sur-
face sheet or top sheet outwardly of said liquid barriers,
wherewith the ends of the liquid barriers are folded down flat
at the front and/or the rear end-part and fastened against the
first and/or the second surface sheet, and wherewith the
regions of the surface sheets in the front and/or rear end-part
consist of an essentially liquid-impermeable material or are
covered by an essentially liquud-impermeable materal,
wherewith at least a part of said regions has been made
permeable to liquid, preferably by perforating down to the
absorbent sheet or layer that extends beneath at least por-
tions of said part; and 1n that the part of said regions that has
been made permeable to liquid 1s located within at least parts
of the downwardly folded ends of the liquid barriers and/or
the second surface sheet.

BRIEF DESCRIPTION OF THE DRAWINGS

The 1nvention will now be described in more detail with
reference to the accompanying drawings, in which

FIG. 1 shows a diaper with the front and rear ends of
liquid barriers folded down flat against the front and rear
end-parts of the surface sheet;

FIG. 2 shows a diaper configured for use;

FIG. 3 shows 1n side view a portion of the front end-part
of a diaper comprising the flat, down-folded end of the liquid
barrier and the side-flap;

FIG. 4 1llustrates a further embodiment of the Hlat down-
folded end of the liquid barrier shown in FIG. 3;

FIG. § shows two different embodiments of a portion of
the front end-part of a diaper immediately from above;

FIG. 6 1s a sectional view of the front end-part of a diaper
taken on the line VI—VI 1n FIG. 1;

FIG. 7 1s a sectional view of the front end-part of a diaper
taken on the line VII—VII 1n FIG. 1;

FIG. 8 1s a sectional view of the front end-part of a diaper
taken on the line VIII—VIII in FIG. 1; and
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FIG. 9 illustrates an embodiment of the front end-part of
a diaper shown 1n FIG. 3.

DESCRIPTION OF EMBODIMENTS

The 1nvention relates to an absorbent article, such as a
diaper, an incontinence protector or like article. The follow-
ing description 1s made primarily with reference to a diaper.
FIG. 1 illustrates a diaper that includes a front and a rear
end-part 1, 2, an intermediate crotch-part 3 which 1s
intended to lie between the wearer’s thighs 1n use, longitu-
dinal edges 4, 5 and transversal edges 6, 7, a bottom
liquid-impermeable backing sheet 8, an absorbent sheet or
layer 9, longitudinally extending liquid barriers 15, 16
fastened along or on the longitudinal edges 4, § of said
article at a line 29 (see FIG. 3), said barriers including a free,
stretchable edge 17, 18 which 1s gathered or puckered at
least at 1ts centre part, side-flaps 11, 12 that extend laterally
outside the liquid barriers 15, 16 and that include longitu-
dinally elastic elements 13, 14 along their free side-edges at
least 1n the crotch region 3, said elastic elements 13, 14
functioning as leg elastic when the article 1s 1n use, a first
upper, essentially liquid-permeable surface sheet or top
sheet 10 between the liquid barriers 15, 16 and a second
upper, essentially liquid-impermeable surface sheet or top
sheet 39 outwardly of said liquid barriers 15, 16, wherewith
the ends 15a, 16a; 15b, 16b of the liquid barrlers are folded
down flat at the front end-part 1 and/or the rear end-part 2
and fastened to the first and/or the second surface sheet 10,
39 along a line 28 (see FIG. 3), e.g. glued or welded thereto.
The upper surface sheets 10, 39 are intended to lie proximal
to the wearer 1n use. The surface sheets 10 and 39 may
consist of one and the same sheet that has different degrees
of permeability 1n the regions corresponding to 10 and 39.
Those areas of the surface sheets 10, 39 at the front and/or
the rear end-parts 1, 2 thereof consist of generally liquid-
impermeable material and/or are covered with liquid-
impervious material. In the former case, it may be the
material 1n the second upper surface sheet 39 that 1s 1imper-
meable to liquid, while 1n the latter case the material 1n the
ends 154, 15b; 16a, 16D of the liquid barriers 15, 16 that are
folded down onto one or both of the upper surface sheets that
cover the upper surface sheet 10 and thereby create 1imper-
meability to liquid. According to the invention, at least one
part of these regions has been rendered permeable to liquid,
preferably by perforating down to the absorbent sheet or
layer 9 that extends beneath at least portions of said part, and
said part that has been rendered permeable to liquid 1is
positioned within at least portions of the downwardly folded
ends 15a, 15b; 16a, 16b of the liquid barriers 15,16 and/or
the second surface sheet 39. In the illustrated case, only the
down-folded area 154, 15b; 16a, 16b has been perforated,
1.e. the whole of this area. It will be understood, however,
that 1t 1s not necessary to perforate the whole of this area and
that solely portions of this area can be perforated 1n accor-
dance with the invention. The diaper also includes fastener
devices 19, 20 (shown folded in against the diaper surface
sheet) in the form of adhesive tape or touch-and-close
fastener devices. The diaper includes side-flaps 11, 12 which
extend slightly beyond the liquid barriers 15, 16. FIG. 3
shows the barrier 16 fastened along a line 29. The side-flaps
11, 12 are considered to lie outside the barrier 15 and 16 and
said line 29. The front ends 23, 24 and the rear ends 25, 26
of respective side-flaps 11, 12 can be seen at the front
end-part 1 and the rear-end part 2 of the diaper. The
longitudinal centre line of the article 1s referenced 38. Waist
clastic of the 1llustrated diaper may be provided at one or at
both of the transverse edges 6, 7, although 1t 1s also possible
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to totally omit waist elastic. Several different types of
absorbent article are mtended, although primarily diapers,
pant diapers and incontinence protectors.

In the FIG. 1 embodiment, the ends 15a, 15b; 16a, 16b of
the liquid barriers are folded down inwardly towards the
longitudinal centre line 38 of the article. The barriers may be
fastened solely at the line 28 and the line 29, where said
barriers are fastened at their bottom edge or, alternatively,
over the whole of the regions 15a, 16a; 15b, 16b. The
barriers may be glued or welded, for instance. The ends that
are folded down flat against the upper surface sheet 10, 39
arc perforated at at least one end-part. According to the
invention, the material may be made permeable to liquid by
methods other than perforating methods. Perforation 1is
referred to as a preferred method 1n the remainder of the
description.

FIG. 2 shows the configuration of the diaper when worn.
Also shown 1s the front end-part 1 of the diaper, 1ts rear
end-part 2, and the intermediate crotch part 3. The front
diaper part 1 1s fastened to the rear diaper part 2 with fastener
devices 19, 20, while forming at the top of the diaper a waist
opening 21 and a respective opening 22 for each of the
wearer’s thighs. There will be seen at the edge of said
opening 22, which 1s delimited by a longitudinal edge 4 of
the article, a side-flap 11 and an upstanding liquid barrier 135.

The front end 23 and the rear end 25 of said side-flap 11 are
joined together by means of the fastener device 19.

The liquid barriers 15, 16 are gathered or puckered at at
least 1ts centre-most part, with the aid of elastic threads that
are attached 1n a stretched state to the free edge of the liquid
barrier and fastened at the ends 15a, 15b; 16a, 16b to the
surface sheet, or top sheet, 10, 39. Thus, when the article 1s
stretched around the wearer, the liquid barrier will lift to
form a standing barrier against the wearer’s body. The
clastic 1s stretched during use, causing the barrier to be
directed up towards the wearer. As before mentioned, a
problem may arise when boys urinate and their penises are
directed obliquely forwards, particularly when they are lying
on their backs. The urine may then discharge onto the
downwardly folded end of the liquid barrier and run out at
the front diaper part 1, thus at the forward part of the leg
opening 22 or at the region at which the front ends 23, 24
and the rear ends 25, 26 of the side-flaps overlap one
another.

The liquid barriers 15, 16 are, at times, essentially liquid
impermeable so as to prevent liquid from leaking, primarily
in the crotch region 3. Because the liquid barriers 15, 16 are
folded down flat against the article at their ends 1354, 15b;
16a, 16b and either glued or welded to the surface sheet 10,
39 at said edge 28, the size of the liquid acquisition part will
be reduced, at least when the barriers are folded 1n towards
the centre 38 of the diaper. If liquid should come onto these
parts, there 1s a risk that the liquid will flow out at the edges
of the article and soil the wearer’s clothes. This problem 1s
solved by the invention, since said parts are perforated so as
to enable the liquid to penetrate down to the underlying
absorbent sheet or layer 9. Conventional diapers often have
an absorbent layer beneath a part of the down-folded end of
the liquid barrier. According to the invention, these at least
partially perforated arcas may have an absorbent layer
beneath a part of the perforated sheet or beneath the whole
of said sheet. This enhances absorbency in this “leakage risk
area’ .

The liquid barrier 15, 16 1s essentially impervious to
liquid and shall prevent liquid from leaking primarily in the
crotch region of the article. The barrier ends 154, 16a; 155,
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166 are folded down flat against the surface sheet, and
fastened to the diaper. The ends are fastened at the line 28,

cither by gluing or welding, ¢.g. ultrasonic welding. These
down-folded regions 154, 16a; 15b, 165 will thus be liquid-

impervious, and should liquid come 1nto said areas there 1s
a risk that the liquid will tlow out at the edges of the article
and onto the wearer’s clothes and soil the same. This
problem 1s solved 1n accordance with the invention, by
perforating the down-folded area of the liquid barriers so as
to allow said liquid to pass through to the underlying

absorbent layer or sheet 9.

FIG. 3 1llustrates part of a diaper and shows the end 164
of the liquid barrier folded down tlat against the first upper
surface sheet 10, inwardly towards the centre line 38. The
sectioned view of the diaper shows the bottom liquid-
impermeable sheet 8, the absorbent layer 9, the first upper,
liquid-permeable surface sheet 10, the second upper, liquid-
impermeable surface sheet 39. Also shown 1s part of a
longitudinal edge 35, part of a transversal edge 7, part of a
side-tflap 12 including longitudinally extending elastic ele-
ments 14, part of a liquid barrier 16, a free, stretchable edge
18 of said barrier, the front end 24 of a side-flap and the
barrier end 164 that 1s folded down flat against the upper
surface sheet 10 and perforated with holes 27. The Figure
also shows a line 28 along which the down-folded barrier
end 164 1s fastened to the surface sheet 10, either by gluing
or welding, e.g. ultrasonic welding. The whole of the area
16a between the lines 28 and 29 may be fastened to the
surface sheet in the same way. The absorbent layer must
extend beneath at least parts of the perforated area 16a in
order for the invention to function. Alternatively, the whole
of the areca 16a may have absorbent layer extending beneath
the area 16a.

In accordance with another embodiment, down-folding of
the front and rear ends 15a, 15b; 16a, 16b of respective
liquid barriers may take place outwardly from the diaper
centre line 38. The absorbent layer 9 will then extend further
out from the longitudinal centre line 38, slightly beyond the
liquid barriers 15, 16. FIG. 4 shows an example of an
absorbent layer that extends beyond the liquid barrier 16.

According to another embodiment, folding is effected so
that the liquid-barrier material will lie flat on both sides of
the line 29, where the bottom of the liquid barrier 1s fastened
to the diaper. This embodiment 1s shown 1 FIG. 4. The ends
16c¢ of the liquid barriers are folded down flat against the first
surface layer 10 inwardly towards the centre line 38 and
outwardly from the centre line 38 down against the second
surface sheet 39, on respective sides of the liquid-barrier
fastener line 29. Perforations 27 are made in the flat,
down-folded end 16c¢ so as to allow liquid to pass to the
underlying absorbent layer 9 and therewith prevent leakage.
The end 16c¢ 1s fastened along two lines 33, 34 on respective
sides of the line 29, against the first surface sheet 10 and the
second surface sheet 39 respectively. The whole of the
surface of said end 16¢ may be fastened to the surface sheets
10, 39 also 1n this case. This method of folding down the
ends of the liquid barrier may also be used when said barrier
1s comprised of a double-folded material and where the two
layers are not fastened together but will separate when
folded out 1n two directions. The ends of the liquid barriers
may be folded 1n ways different to those described above 1n
the manufacture of said absorbent articles.

A nonwoven material 1s normally used as surface sheet
material 1n absorbent articles such as diapers and inconti-
nence protectors. Nonwoven material comprised of polypro-
pylene fibres 1s one example of such material. This material
1s hydrophobic, meaning that 1t will lack affinity for liquid.
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This material 1s suitable for, e.g., the liquid barriers 15, 16
and the outer layer 39 of the side-flaps 11, 12, of which are
preferably impervious to liquid. The surface sheet of a
diaper may consist of the same material across the whole of
said extension, both mmwardly and outwardly of the liquid
barriers, including the liquid barriers which are then folded
from the surface material and which include an elastic thread
as an clastic element that provides the gathered part of said
barriers. The surface sheet between the two liquid barriers
15, 16 will accept liquid. The side-tflaps 11, 12, including
their front and rear ends 23, 24, 25, 26 are located outwardly
of the liquid barriers 15, 16. As before mentioned, hydro-
phobic polypropylene nonwoven, which is therewith essen-
fially impermeable to liquid, 1s a suitable material with
respect to the side-flaps and the liquid barriers, since liquid-
impermeability 1s normally desired in this regard. It must be
possible for liquid to pass through the liquid acquisition
area, or region, between the two liquid barriers 15, 16, so as
to reach the absorbent layer 9. The surface sheet 1s treated 1n
this region so as to be hydrophilic and therewith able to
receive liquid and allow said liquid to pass through to the
underlying absorbent layer 9. Polypropylene nonwoven can
be rendered hydrophilic by conventional methods.

The first and the second surface sheets 10, 39 may consist
of one and the same sheet, which extends over the whole of
the diaper. In this case, either that part which constitutes the
first upper surface sheet 10 between said barriers may be
freated so as to be permeable to liquid, or that part which
constitutes the second upper surface sheet 39 may be treated
so as to be essentially impermeable to liquid. The liquid
barriers 15, 16 may also be formed from this sheet, or may
consist of a separate sheet of material and be fastened to the
upper surface sheets 10, 39. The two surface sheets 10, 39
may alternatively consist of two separate sheets, consisting
of one and the same type of material or of different types of
material. When the same type of material 1s used, the surface
sheets 10, 39 may have mutually different fibre contents so
as to have mutually different densities or thicknesses and
therewith allow more or less liquid to pass through. In this
case, a denser material 1s chosen for those areas that shall be
impervious to liquid, 1.e. the surface sheets 39 of the
side-flaps 11, 12 at their front and rear ends 23, 24, 25, 26
and possibly also the liquid barriers 15, 16. A less dense
material 1s used for the liquid acquisition sheet 10 located
between the two liquid barriers 15, 16. The materials may
nitially be hydrophobic and hydrophilic respectively, and
the hydrophobic material used at places where the material
shall be liquid-impermeable, while the hydrophilic material
1s used at places where the material shall be permeable to
liquad. The liquid barriers 15, 16 may also comprise several
and different layers. If the first layer consists of nonwoven,
¢.g. spun bond nonwoven, which 1s normal at present, a layer
of material can be laid with the aid of melt blowing, this
layer being liquid impervious, whereafter a further non-
woven layer can be laid on top of the first-mentioned layer.
By melt blowing 1s meant a technique 1n which a molten
polymer 1s extruded 1n a hot gas stream of high velocity and
therewith converted into fibres which are cooled and col-
lected to form a fabric or web, which 1n this case i1s then
bonded to a web of nonwoven fabric. An example of such
material is SMS material (spunbond-meltblown-spunbond).
This type of layer material may also be used as the surface
sheet 39 on the side-flaps 11, 12, which are also essentially
impervious to liquid. The liquid barriers 15, 16 are fastened
at one edge at the line 29 against the upper surface sheet, or
top sheet, of the article and have a free, stretchable edge 17,
18, meaning that the barrier will be lifted up against the
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wearer and function as a barrier. Other types of liquid-
impermeable material may, of course, alternatively be used
in these areas of the article. Similarly, different liquid-
permeable materials may be used 1n the liquid-permeable
material 1n the surface sheet 10 between the liquid barriers

15, 16.

Two further embodiments of the invention are shown 1n
FIG. §. The absorbent layer 1s shown to extend slightly
beyond the liquid-barrier fastener line 29, in order to provide

a high absorption capacity at the front and rear ends 23, 24,
25, 26 of the side-flaps, where the risk of urine leakage 1s
comparatively high. The absorbent layer may have an
I-shape or a T-shape, meaning that the absorbent layer will
extend outwards from the longitudinal centre line 38 at its
front and/or its rear ends. FIG. 5 1llustrates part of a diaper
immediately from above. The Figure shows part of a trans-
verse edge 7, part of a longitudinal edge §, a side-flap 12 that
includes elastic elements 14, part of a liquid barrier 16, the
front end 24 of a side-flap, and the end 16a of the liquid
barrier that 1s folded down {flat against the upper surface
sheet 10, towards the centre line 38, and provided with
perforations 27. The surface sheet 39 1s essentially 1mper-
vious to liquid at the front and rear ends 23, 24, 25, 26 of the
side-tlaps, and any liquid deposited thereon will float on this
surface and be liable to leak out at the edges of the diaper.
This problem 1s solved by the invention, by perforating the
surface sheet 39 at the front and rear ends 23, 24, 24, 26 of
the side-tlaps, as 1llustrated 1n FIG. 5 on one of the front ends
24. This enables liquid to penetrate down to the underlying
absorbent layer 9, which extends out in the region of the
front and rear ends 23, 24, 25, 26 of the side-flaps. FIG. §
shows two mutually different embodiments. The perfora-
tions extend between the fastening line 29 and the line 32.
In one of said embodiments, the absorbent layer 9 extends
only to the line 31 and only partially beneath the perforated
surface sheet. In the other embodiment, the absorbent layer
9 extends right up to the line 32 and thus beneath the whole
of the perforated surface sheet. The perforated part may also
extend over the whole of the surface sheet 39 at the front and
rear side-flap ends 23, 24, 25, 26. The perforations 1n these
regions or areas are shown in the form of holes 30, as distinct
from the holes 27 1in the downwardly folded liquid barriers.

Other embodiments are conceivable. For instance, the
downwardly folded ends 15a, 15b; 16a, 16b of respective
liquid barriers 15, 16 are not always perforated, but solely
parts of the second surface sheet 39 1n the front and/or rear
side-tlaps 23, 24, 25, 26. However, it 1s preferred that these
downwardly folded ends 15a, 15b; 16a, 16b are perforated
when the liquid barriers 15, 16 consist of an essentially
liquid-impermeable material.

FIG. 9 1llustrates a further embodiment of the invention,
and shows the front end-part of the diaper. In this case, the
first upper surface sheet 10 and the second upper surface
sheet 39 are two mutually different sheets. The liquid barrier
16 consists of the same material sheet as the second surface
sheet 39, by virtue of said sheet being folded up and around
an elastic element. In this illustrated embodiment, the liquid-
impermeable bottom sheet 8 does not extend right out
benecath the side-flap 12. It 1s not necessary for the bottom
sheet to extend to the outer extremity of the side-flap 12,
because the second surface sheet 39 is essentially imperme-
able to liquid. However, when the absorbent layer 9 extends
out mto the side-flaps, the bottom sheet, or backing sheet, 8
will extend out beneath the side-flaps.

The absorbent material 1n the front and rear ends 23, 24,
25, 26 of the side-flaps may ecither be the same as the
absorbent material 1n the remainder of the article or may
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comprise some other absorbent material. A common mate-
rial 1n the absorbent layer 9 1s a mat-formed material. Mats
are formed by defibring and dry-shaping roll pulp 1into a web
that forms the absorbent layer. Alternatively, there can be
used absorbent material taken from a roll that does not need
to be defibred prior to being fed to the machine for manu-
facturing the absorbent article. An example 1n this latter case
1s air-laid material with or without an admixture of super-
absorbent polymers.

These absorbent materials can be used in the absorbent
layer 9 of the diaper. Mat-formed material can be used 1n the
whole of the absorbent layer 9 and extend out 1n the regions
marked with the lines 31 or 32 in the front and rear ends 23,
24, 25, 26 of the side-flaps. Alternatively, the roll material
can be used 1n the whole of the absorbent layer 9. This 1s
shown 1n FIG. 6.

It 15 also possible to use mat-formed material 1in the major
part of the absorbent layer 9 and roll material 1n those
regions that are situated at the front and rear ends 23, 24, 25,
26 of the side-flaps, these regions being located beneath the
perforated areas. FIGS. 7 and 8 1illustrate respective
examples of the use of mat-formed material and roll mate-
rial. In the FIG. 7 illustration, a layer 9a of roll material 1s
placed on the liquid-impermeable sheet 8 at least 1n the front
end-part 1 of the diaper. It may also be placed 1n the rear
end-part 2. This layer 9a 1s topped by the absorbent layer 9,
which for example may be a mat-formed material. The layer
9a of roll material extends beneath the whole of the absor-
bent layer 9, at least at the front and/or rear end-part 1, 2, and
extends out at the front and rear ends 23, 24, 25, 26 of the
side-tflaps beyond the liquid barriers 15, 16 and beneath
those regions of the surface sheet at the ends 23, 24, 25, 26
of the side-flaps that are perforated in parts of the surface
sheet.

In the FIG. 8 embodiment, roll material 1s used only in the
front and rear ends 23, 24, 25, 26 of the side-flaps, although
it 1s 1n contact with the absorbent layer 9. The absorbent
parts of roll material are referenced 95 and 9c¢ 1 the Figure.
Other absorbent materials may be used and may be arranged
in ways other than those described above. They may also
contain superabsorbent material, which may be 1n powder
form, fibre form, layered, or in other forms.

The perforated parts located outwardly of the liquid
barriers need not be limited to the front and rear side-flap
ends 23, 24, 25, 26, but may extend over the whole of the
side-tlaps 11, 12. This can simplify the manufacture of
absorbent articles, since complete surface sheet webs are
advanced at high speeds and the whole of the outer edges,
the side-tlaps, can be perforated. Absorbent layers, however,
are not used under the whole of these perforated areas.

The perforations, 1.¢. the holes 27, 30, have a diameter in
the order of from 0.5 mm to 5.0 mm, preferably from 1.0 mm
to 4.0 mm. The hole spacing 1s from 0.5 mm to 5.0 mm,
preferably from 1.0 mm to 4.0 mm. The downwardly folded
ends 15a, 15b, 15¢; 16a, 16b, 16c¢ of the liquid barriers
fastened flat against the surface sheet 10, 39 are perforated
over an area that extends from one of the transverse edges,
or preferably from about 1 cm from said transverse edges, up
to about 10 cm, preferably about 6 cm, from the transverse
cdges 6, 7 along the liquid barrier. These distances also

apply to the perforated areas that lie outside the liquid
barriers 15, 16 1n the front and rear side-flap ends 23, 24, 25,

26.

The hole spacing and the size of said holes will depend on
the distance to underlying material, the hydrophilicity of
said underlying material and the diameter of the hole, 1f it 1s
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the same liquid that 1s used. A possible hole diameter is
about 2 to 4 mm with a relatively small spacing
therebetween, 1.€. a spacing of about 2 to 3 mm, so that
liquid will not float on the hydrophobic material between
said holes. The size of the perforated arecas will depend
partially on the type of diaper or incontinence protector
concerned. Diapers are available 1n many sizes, from sizes
intended for babies that have been born prematurely to adult
sizes. The perforated arcas will be larger in a large size
diaper and smaller 1n diapers of smaller sizes.

The holes can be made 1n a conventional manner and the
positioning of the perforations has no significance with
respect to the type of perforations used. In other words, the
holes 27 1n the down-folded end of the liquid barrier may be
made 1n the same way as the holes 30 1n the front and rear
ends of the side-flaps.

The openings formed by the perforations in the material
are larger than the interstices or cavities between the fibres
in, €.g., nonwoven material or other material which already
has narrow openings. Hot needle piercing 1s an example of
one hole forming method, 1n which hot needles heat the
nonwoven material to a temperature slightly beneath its
melting point. Another example 1s one 1n which material 1s
passed between two rollers and provided with a large
number of cuts 1 the clamping location or nip between
raised plateaus on a matrix cylinder and knife edges that
extend peripherally around a cutting cylinder. The cuts are
mutually spaced from one another. Another perforating
method 1s used 1n respect of laminates between nonwoven
and polyethylene film. A layer of material 1s passed between
a pair of rolls and part of the sheet removed therewith. One
of the rolls 1s a pattern roll that includes several projections
or anvils and the second roll 1s a cutting roll provided with
cutting edges. Other examples are punching, or clipping,
ultrasound against anvils and laser cutting. Holes can also be
formed 1n material with the aid of water jets that are directed
onto the material at very high pressures. Flame perforation
1s used only for thin plastic film. The choice of method used
will depend on the material used and also on the desired
appearance of the hole. The holes need not be circular, but
may have several different shapes, for 1instance oval, square
or other shapes.

Some types of absorbent article also include liquid bar-
riers along the transverse edges. The invention also 1includes
perforations that are made 1n flat down-folded parts of these
transverse barriers.

Also available are absorbent articles that lack the inner
liquid barriers 15, 16 described above. In such cases, the
flexible side-flaps 11, 12 with the leg elastic that holds the
diaper tight against the thighs of the wearer then constitutes
a liquid barrier. The regions of liquid-impermeable material
in the front and rear part of such a diaper can be perforated,
in order to prevent liquid that “floats” on the surface sheet
of said diaper from leaking out at the front and rear side-
flaps 23, 24, 25, 26. Liquid will then be sucked down
through the holes and into the underlying sheet instead of
leaking out at the diaper edges.

The invention thus relates to an absorbent article that has
improved properties with respect to leakage at the front and
the rear end-part of the article, €.g. a diaper or an inconti-
nence protector. In the regions of the surface sheets 10, 39
in the front and/or rear end-part 1, 2, which consists of an
essentially liquid-impermeable material or 1s covered by an
essentially liquid-impermeable material, at least a part of
said regions has been made permeable to liquid, preferably
by perforating said part so that liquid will be able to pass



US 6,506,187 Bl

11

through to the underlying absorbent layer 9. The liquid-
permeable part 1s located within at least parts of the down-
wardly folded ends 15a, 15b; 164, 16b of the liquid barriers
15, 16 and/or the second surface sheet 39. The absorbent
layer extends beneath parts of said perforated surface sheet
or beneath the whole of the perforated outer sheet.

By “including” as used above 1s meant including but not
limited thereto.

What 1s claimed 1s:

1. An absorbent article, comprising:

a front and a rear end-part, an intermediate crotch part
intended to be placed between the wearer’s thighs 1n
use, longitudinally extending edge regions having lon-
oitudinally extending edges, transversely extending
cdges, a bottom liquid-impermeable sheet, an absor-
bent sheet or layer, longitudinally extending liquid
barriers fastened along or at the longitudinally extend-
ing edge regions of said article and including a free
stretchable edge which 1s puckered or gathered at least
at 1ts centre part, side-flaps which extend laterally
outwardly of the liquid barriers and have longitudinally
extending elastic elements along said free stretchable
edges at least 1n the crotch part, said elastic elements
serving as leg elastic when the article 1s worn, a first
upper, essentially liquid-permeable surface sheet
between said liquid barriers, and a second upper, essen-
tially liquid-impermeable surface sheet outwardly of
the liquid barriers, wherein ends of said liquid barriers
are folded down at the front or the rear end-part and
fastened flat against portions of the first or the second
surface sheet, and wherein the portions are permeable
to liquid, down to the absorbent layer extending
benecath at least the portions; and the downwardly

folded ends of the liquid barriers are permeable to

liquid and center parts of the liquid barriers between the
folded ends are liquid impermeable.

2. An absorbent article according to claim 1, wherein the
absorbent layer extends benecath the whole of the part that
has been made permeable to liquid.

3. An absorbent article according to claim 1 wherein the
ends of the liquid barriers are folded down mwardly towards
the longitudinal centre line of the article.

4. An absorbent article according to claim 1, wherein the
ends of the liquid barriers are folded down outwardly from
the longitudinal centre line of the article.

5. An absorbent article according to claim 1, wherein the
ends of the liquid barriers are folded down both inwardly
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towards the centre line of the article and outwardly from said
article centre line on respective sides of the fastener line of
said liquid barriers.

6. An absorbent article according to claim 1, wherem the
liquid barriers are comprised essentially of liquid-
impermeable material; and 1n that parts of said downwardly
folded ends have been made permeable to liquid.

7. An absorbent article according to claim 1, wherein the
liquid permeability of said part extends from one of the
transversely extending edges along the liquid barrier.

8. An absorbent article according to claim 1, wherein parts
of the second surface sheet or the whole of said second
surface sheet has been made permeable to liquid at the front
or rear ends of the side flaps.

9. An absorbent article according to claim 1, wherem the
downwardly folded ends of the liquid barriers or the second
surface sheet have been made permeable to liquid with holes
having a diameter of from 0.5 mm to 5.0 mm.

10. An absorbent article according to claim 9, wherein the
holes are spaced from 0.5 mm to 5.0 mm apart.

11. An absorbent article according to claim 1, wherein
said liguid-impermeable parts have been made permeable to
liquid solely 1n the front part of said article.

12. An absorbent article according to claim 1, wherein
said absorbent article 1s a pant diaper.

13. An absorbent article according to claim 1, wherein
said absorbent article 1s an incontinence protector.

14. An absorbent article according to claim 1, wherein the

liquid permeability of said part extends from about 6 cm
from the transversely extending edges along the liquid
barrier.

15. An absorbent article according to claim 1, wherein the
downwardly folded ends of the liquid barriers or the second
surface sheet have been made permeable to liquid with holes
having a diameter of from 1.0 mm to 4.0 mm.

16. An absorbent article according to claim 9, wherein the
holes are spaced from 1.0 mm to 4.0 mm apart.

17. An absorbent article according to claam 1, wherein
said at least one part of said areas has been made permeable
to liquid through the medium of perforations.

18. An absorbent article according to claim 1, wherein the
liquid permeability of said part extends from about 1 to 10
cm from the transversely extending edges along the liquid
barrier.
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